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Abstract

Tom Gross

Selective availability in instant messaging can improve
connectiveness while at the same time keeping
disruption low. In this paper we report on an
experience sampling study of selective availability in
instant messaging to inform the design of lightweight
mechanisms with little user effort.
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The acceptance and adoption of computer-mediated
communication technologies such as instant messaging
(IM) in various contexts such as family, friends, work
entails more availability of users. This availability

comes at the cost of increased disruption. Online states
in IM (e.g., Available, Do Not Disturb) communicate the
users’ availability and can reduce disruption.
The basic assumption of most IM systems is that users
only have one availability state for all contacts. In this
paper we argue for selective availability: the
opportunity to have distinct sets of contacts with
specific availability. For instance, at work users could
be available for interruption by colleagues, but not
available to their private friends. Patil and Kobsa [12]
found in their study that users in fact are selectively
available. They give an example where subjects
reported to use different IM accounts for personal and
work-related contacts for specific availability. Also
Davis and Gutwin [3] argue for ‘a richer range of
differentiation’ for information disclosure in IM systems.
Managing this selective availability entails additional
effort for users. In our PRIMIFaces IM infrastructure [6]
users can create groups of contacts and assign specific
availability states. They reported considerable effort in
keeping their online states up-to-date. Lightweight
mechanisms capture users’ current needs for selective
availability and adjust selective availability accordingly.
There has been great research on availability for
interruption while keeping user effort low through
detecting users’ needs based on sensors and
probabilistic models [5, 9].
In this paper we report on a four-week experience
sampling study, in which we collected context data with
sensors and with user labels about their respective
selective availability. The study aims to inform the
design of lightweight selective availability.

Study
We did a long-term exploratory study to get
impressions of the users’ selective availability
management and its effort in order to inform
lightweight mechanisms for it.
We recruited four subjects (male, between 25 and 33
years) with long-term experience with IM and
particularly Skype. From a pre-questionnaire we found
that three of them used IM several times a day and one
3-4 days a week. They had 4 to 15 years experience
with IM use and used 2 to 6 different IM accounts with
in mean 61 contacts over all accounts (SD=23.4). With
11.2 of those contacts they communicated in the last
three months (SD=2.5).
The study was done in form of a four weeks long
experience sampling including a short questionnaire
upfront and a short semi-structured interview
afterwards. Derived from social psychology the
Experience Sampling Method (ESM), [2] captures an
individual’s reaction to experiences in the moment they
occur. In HCI—and most prominently in ubiquitous
computing—ESM was adapted in different ways: for insitu evaluation in the design phase [10], for ContextAware Experience Sampling (CAES) by leveraging
ubiquitous computing technologies [1], and finally for
getting labels for the hidden states of computer users
in order to build predictive models with means of
machine learning by combining the sampled data with
data from sensor logs [8].
For the ESM we used the PRIMIFaces IM infrastructure
with a PRIMISensorDaemon and a PRIMISensorSuite
installed on the subjects’ laptop computers, all running
Mac OS X. The PRIMISensorDaemon builds a basic

infrastructure that, inter alia, allows loading of sensors
via a plugin mechanism, the configuration of these
sensors in respect to sample rate, quantisation level,
etc., and the persistent collection of sensor data in the
form of a daemon process. The PRIMISensorSuite
comprises a variety of 30 sensors for monitoring
software (e.g., application in user-focus, calendar
entries, unread email count) and hardware (e.g.,
connected devices, voice activity detection, battery
status, wireless networks) states and events. The
software is mainly implemented in Java with most of
the sensors making calls to native functions, scripts or
applications in order to get the necessary information
from the operating system.

Although all sensors continuously collected data during
the study, we focus on two of them for this analysis.
The ESM Sensor randomly collected samples every 25
to 35 minutes starting with a first sample 2 minutes
after the user logged into the computer or after the
computer awakes from sleep mode. In order to collect
the sample data, a popup window was presented to the
user (cf. Figure 1). It appeared and remained in front of
all open windows. A countdown timer gave users 30
seconds to start interaction with the window. If the
window was clicked, the countdown was stopped and
the users could take their time to fill out the form. By
clicking the Submit Button the window was closed. If
users did not react to the window (e.g., because they
were away from their computer), the sampling was
rescheduled to appear repeatedly in five minutes
intervals until the users filled out and submitted the
form and the sampling continued in the random
interval. Additionally, a Skype sensor constantly
collected data on the Skype use (e.g., online status was
captured in one-minute intervals).
In a form users could state their current availability and
location. Subjects were briefed that availability was
defined as their current willingness to receive and
respond to incoming IM messages from contacts. Also,
we suggested the subjects that they use six Availability
Levels (AL) that are ordinal with respect to the amount
of time it takes until a communication request is
answered. The six ALs (sorted by decreasing overall
availability from 6 to 1, and with deliberate similarity to
Skype) were:


Figure 1. Popup window of the ESM sensor.

Text Me! (6): User has a desire for communication
and is going to answer immediately.



Online (5): User is ready for communication and is
able and willing to answer within a short time.



Away (4): User is loosely occupied by a task and
answering will take time.



Not Available (3): User is deeply engaged in an
ongoing task and answering will either take
considerable time or be refused.



Do Not Disturb (2): User is online but will not
answer.



Offline/Invisible (1): User is offline and incoming
communication requests will not be ignored.

In order to facilitate the management of selective
availability, we introduced Availability Categories (AC).
An AC is a set of contacts, for which a user is available
in the same way (e.g., work colleagues might be in one
AC with full availability while in office). In order to
make the result comparable and keep overall effort
limited we pre-defined three ACs, which resulted from
our previous study: The AC Private refers all those
contacts to which the subject has a personal close
relationship. The AC Work corresponds to all contacts to
which the subject has a work-related relationship. AC
Public/Other contains all contacts that do not fit in the
previous two such as old school mates, former project
members. Due to the fact that users frequently have
multiple connections with each other [7], users can
have an individual contact in one or more ACs (e.g., a
contact that is a colleague and friend).
Each time subjects were asked to state their availability
in the experience sampling, they were asked to do this
for their General Availability, as they would do in their
current IM application. And they were asked to give a

statement on their availability for the three ACs (cf.
Figure 1).
After the four week experience sampling the data was
collected from the subjects’ computers, analysed, and
each subject was interviewed. The results are
presented in the following.

Results of the Study
From the ESM we collected 1353 samples in total,
which are 338.2 (SD=171.2) samples per person.
Among the reported geographical locations were their
office, home, colleagues’ offices, meeting rooms,
lecture rooms, and labs. The samples were taken at 4.8
(SD=2.2) locations. For all subjects in mean 76% of
the samples were recorded at one dominant location
(i.e., their office).
In the interviews the subjects stated that they sampled
during different activities. Among those were workrelated activities like programming, text processing,
participation in meetings, lectures; and private
activities like watching a movie on the couch at home.
In order to explore subjects’ selective availability
management we counted the number of samples with
divergent ALs over the ACs. We found two types of
users: three of the subjects differed in 18.3% (SD=3.9)
of the samples, one subject differed in 100% (cf. Figure
2A). Yet, also for the first type of subjects we could
identify that at some of their locations the need for
selective availability was high (cf. Figure 2B). These
results were reflected by answers in the interviews. An
interesting finding was that the first type of subjects
estimated their selectivity higher than the measured
18.3%. One of them stated, ‘in most situations I
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Figure 2. A) frequency of Selective Availability in percent per subject; B) frequency of Selective Availability in percent per subject per location.

treated work and private equally […] but for public I
mostly chose at least one AL lower’. Furthermore, when
we discussed the measured 18.3% with them, those
subjects pointed out that in these situations using
heterogeneous ALs for their ACs we important for
them. One subject also noted, that he would make
more use of selective availability, if he could set up his
own ACs, what would allow him a finer grained
selective availability. We also found that in almost all
cases (in 97.6% (SD=2.6)) at least one AC was the
same as the General Availability.
Further, we compared how often the General
Availability status matched the status that was selected
in Skype. This was true for only 41.5% (SD=16.8) of
the samples over all subjects. Overall the Skype status
was changed only at 6.9% (SD=3.8) of the total

samples while General Availability with 31.6%
(SD=11.4) of the samples changed more often. This
was reflected in the interviews, where the subject
stated that they rarely adapted their Skype status. One
subject stated he hardly ever adapted the status, but
sometimes in a meeting, when a message came in, he
became aware of the inappropriate status, and changed
it to Do Not Disturb. Yet, he added, that most times
after the meeting he forgot to change the status back.
Another subject responded that he became more aware
of his online status during the study and started to
adapt his Skype status more often.

Discussion and Conclusions
From the study results we can derive two insights.
First, IM systems should provide selective availability.
Our findings show that at least in some situations users

have a strong desire for selective availability to
different groups of contacts. Second, we conclude that
the continuous manual adaptation of the availability
states in today’s IM systems is too tedious and often
results in outdated online states.
There are related studies, also exploring users
management of their availability for interruption. For
instance, Hudson et al. [10] used a sampling approach
in combination with qualitative interviews of the
availability of 12 managers for one week. Other studies
were done to inform system design for managing
general availability. Fogarty et al. [4] did a shorter
study on availability for interruption with four subjects
who could verbally answer or hold up their finger to
indicate their interruptibility for one location on a fivepoint scale from ‘Highly Interruptible’ to ‘Highly Noninterruptible’. Horvitz et al. [8] used and experience
sampling based approach to measure the cost of
interruption where the subjects could state if they are
busy or not. Finally, Lederer et al. [11] also suggested
selectivity, applying for information disclosure, rather
than availability.
The reported study helped us to get a better initial
understanding of users needs and requirements for
selective availability, its effort and the need for
lightweight mechanisms. Further studies with a bigger
sample size and pre-defined as well as user-defined
ACs are needed.

Acknowledgements
We thank the members of the Cooperative Media Lab
and the participants in this study. Part of the work has
been funded by the BMVBS and by the Project
Management Juelich (TransKoop FKZ 03WWTH018).

References

[1] Consolvo, S., Harrison, B., Smith, I., Chen, M.Y.,
Everitt, K., Froehlich, J. and Landay, J. Conducting In
Situ Evaluations for and With Ubiquitous Computing
Technologies. Int. J. of HCI 22, 1 & 2. pp. 103-118.
[2] Csikszentmihalyi, M. and Larson, R. Validity and
Reliability of the Experience-Sampling Method. J. of
Nervous and Mental Disease 175, 9. pp. 526-536.
[3] Davis, S. and Gutwin, C. Using Relationship to Control
Disclosure in Awareness Servers. In GI 2005. pp. 145152.
[4] Fogarty, J., Hudson, S.E., Atkeson, C.G., Abrahami,
D., Forlizzi, J., Kiesler, S., Lee, J. and Yang, J.
Predicting Human Interruptibility with Sensors. ACM
Trans. on CHI 12, 1. pp. 119-146.
[5] Fogarty, J., Hudson, S.E. and Lai, J. Examining the
Robustness of Sensor-Based Statistical Models of
Human Interruptibility. In CHI 2004. pp. 207-214.
[6] Gross, T. and Oemig, C. From PRIMI to PRIMIFaces:
Technical Concepts for Selective Information
Disclosure. In SEAA 2006. pp. 480-487.
[7] Gross, T. and Prinz, W. Modelling Shared Contexts in
Cooperative Environments: Concept, Implementation,
and Evaluation. The J. of CSCW 13, 3-4. pp. 283-303.
[8] Horvitz, E., Koch, P. and Apacible, J. BusyBody:
Creating and Fielding Personalised Models of the Cost
of Interruption. In CSCW 2004. pp. 507-510.
[9] Horvitz, E., Koch, P., Kadie, C.M. and Jacobs, A.
Coordinate: Probabilistic Forecasting of Presence and
Availability. In UAI 2002. pp. 224-233.
[10] Hudson, J.M., Christensen, J., Kellogg, W.A. and
Erickson, T. "I'd Be Overwhelmed, But It's Just One
More Thing To Do": Availability and Interruption in
Research Management. In CHI 2002. pp. 97-104.
[11] Lederer, S., Hong, J.I., Dey, A.K. and Landay, J.A.
Personal Privacy Through Understanding and Action:
Five Pitfalls for Designers. Personal and Ubiquitous
Computing 8, 6. pp. 440-454.
[12] Patil, S. and Kobsa, A. Instant Messaging and Privacy.
In HCI 2004. pp. 85-88.

